Background-Employers have responded to new regulations on the eVects of passive smoking by introducing a range of workplace policies. Few policies include provision of smoking cessation intervention. Objective-To estimate the cost to employers of smoking in the workplace in Scotland to illustrate the potential gains from smoking cessation provision. Costs vary with type of smoking policy in place; therefore, to estimate these costs results from a survey were combined with evidence drawn from a literature review. Study design-A telephone survey of 200 Scottish workplaces, based on a stratified random sample of workplaces with 50 or more employees, was conducted in 1996. Additional evidence was compiled from a review of the literature of smoking related costs and specific smoking related eVects. Results-167 completed responses were received, of which 156 employers (93%) operated a smoking policy, 57 (34%) operated smoke free buildings, and 89 (53%) restricted smoking to a "smoke room". The research literature shows absenteeism to be higher among smokers when compared to non-smokers. The estimated cost of smoking related absence in Scotland is £40 million per annum. Total productivity losses are estimated at approximately £450 million per annum. In addition, the resource cost in terms of losses from fires caused by smoking materials is estimated at approximately £4 million per annum. In addition, there are costs from smoking related deaths and smoking related damage to premises. Conclusion-This study shows how smoking cessation interventions in the workplace can yield positive cost savings for employers, resulting in gains in productivity and workplace attendance which may outweigh the cost of any smoking cessation programme.
Smoking in the workplace has become an important issue in recent years. Awareness of the dangers of passive smoking has raised concerns about the health of employees and the need for protection from environmental tobacco smoke. 1 Furthermore, as a result of European Union (EU) directives and recent legal cases (most notably the Veronica Bland settlement 2 ), the responsibility for protecting employees from such dangers clearly lies with the employer, making it necessary for firms to pay close attention to the problem.
In addition, employee smoking imposes considerable costs on employers. Evidence shows that workers who smoke are absent from work more often than their non-smoking colleagues, 3 4 which results in a loss of output. Time is also lost as workers take "smoke breaks" or, if permitted, smoke "on the job". Insurance premiums may be higher as a result of claims for fire damage caused by smokers' materials if premiums are based on experience rated previous claims. In addition, tobacco smoke may also result in damage to plant and machinery. 5 6 There is a limited literature on the costs of workplace smoking. Kaiserman estimated workers' absenteeism to cost approximately US$80 billion (at 1991 prices) by examining earnings data. 7 The author also estimated a loss of approximately $10.5 billion from lost future income caused by premature death. Helyer's study of tobacco use in the US Department of Defense valued the cost of productivity losses as a result of smoking breaks and hospitalisation at $346 million per annum (1995 prices). 8 In Australia, Collins and Lapsley pointed to the significant costs to society and industry as a result of drug misuse. The estimated cost of tobacco use to employers was A$3.386 million at 1992 prices, which comprised of absenteeism and reduced productivity. 9 The costs of employee smoking at Telecom Australia was investigated by Hocking and colleagues using aetiological fractions to attribute proportions of illness to smoking. Basing costs on each worker's daily salary, the total cost to the employer as a result of smoking related absence was $16.5 million per annum. 10 Nelson estimated the cost of employee smoking at £100 million per annum (1984 prices) in terms of productivity losses, absenteeism and fire damage. 5 However, the methodologies used to conduct the cost estimates in these studies varies significantly, and the majority of the literature to date has concentrated on the USA.
The response by most employers in Scotland to changes in regulations has been to introduce some form of smoking policy. Few employers have, however, considered the costs they bear due to employees smoking and the potential benefits of providing smoking cessation interventions. The purpose of this research was to provide an estimate of the costs imposed on Tobacco Control 2000; 9:187-192 Scottish employers as a result of employee smoking and therefore give an indication of the potential benefits from implementing a workplace smoking cessation policy.
The benefits of a workplace smoking cessation policy extend beyond cost savings to the employer. The workplace setting provides a valuable opportunity to provide cessation help to a large population and could result in significant population health gains. A successful policy which reduces the number of workers smoking would reduce the incidence of smoking related disease. Who specifically gains from smoking policies varies between countries. In the UK, society (and the taxpayer) will benefit from health care cost savings. In other countries, where employers finance the health care costs of employees, employers could benefit from health care cost savings.
It has been postulated that health care cost savings may not be realised if smoking rates fall, since smokers tend to have a lower life expectancy and therefore consume fewer health care resources in later life. Research findings across countries have diVered, although when future health care costs are discounted (future costs given progressively a lower weight), smokers' life time health care expenditures have generally outweighed non-smokers.
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Other arguments about the benefits of taxation from smoking can also be challenged, but in this article only the costs and benefits from an employer perspective in Scotland are included. A baseline survey was undertaken in 1996 to investigate diVerent types of smoking policies in operation in workplaces across Scotland. The results of the survey were used alongside estimates of the eVects of smoking in the workplace drawn from a literature review to construct simulations of the costs and benefits of diVerent restrictive policies. The results show that helping employees to stop smoking can result in significant cost savings, particularly in workplaces with large numbers of employees.
Scottish workplace survey
A survey of 200 Scottish employers, covering 1% of the total Scottish working population, was undertaken to collect information with which to estimate the costs of employee smoking in the workplace in Scotland. The data were collected in January and February 1996 in order to investigate the various smoking policies currently in place and the attitudes of employers to such policies. A stratified random sample was based on the number of workers in Scotland employed in the diVerent standard industrial classification (SIC) categories. Employment in the 10 SIC sectors in Scotland is shown in table 1 A list of Scottish companies was compiled from local authority business directories, the Kompass 12 directory of businesses, and lists of local authorities and health boards. This followed the method of Godfrey and colleagues. 13 The study did not exclusively use Kompass as a source of company information as has been done in several previous surveys since this directory is limited to industrial suppliers and excludes firms in the consumer good industries and also most public sector organisations.
The survey was based on employers with over 50 employees, in order to estimate the proportions covered by diVerent regulations. The results were then applied to the total Scottish workforce to estimate the costs of employee smoking.
The number of firms in each sector were drawn from the SIC categories according to the proportion of the Scottish workforce employed in that sector. However, because of the distribution of Scottish employment across the 10 SIC sectors, some of the sectors were too small to provide meaningful results when presented in SIC codes. In order to present the findings by broad industrial groups, the results are presented by combining SIC codes. The groups used for this study were manufacturing (energy and water supply, manufacturing, engineering, and vehicles), non-oYce based services (construction, distribution, hotels and catering, transport, and communication) and oYce and public sector (banking, insurance, finance, education, health services, and other services).
Interviews were conducted with the individual responsible for smoking policies (usually personnel oYcers or health and safety oYcers) over the telephone and were based on a questionnaire. The full results are available from the authors by request.
Results of the survey
The survey generated 167 responses. In 33 of the companies approached it was not possible to speak to the person responsible for the policy after three attempts (n = 26), or there was no individual responsible for policy (n = 7). Of these 167 employer, 156 employers (93%) operated some form of restrictive smoking policy (table 2) . Restrictive policies were in place in all of the oYce and public sector workplaces sampled.
Of the 156 firms in the sample, 57% restricted smoking to a "smoking room" which was the most common policy across all three industrial groups. A smoke free building policy was operated by 37% of employers with a smoking policy. This was a similar result to that of the Department of Health 14 finding that 40% of the UK workforce was working in a totally smoke free environment. Three Source: Employment Gazette employers placed restrictions upon the times at which employees are allowed to smoke. Seven employers stated that the decision over whether to allow smoking in an oYce was based upon individuals' preferences. Employers operating food manufacturing plants or using chemicals indicated that smoking bans were a statutory requirement because of health and safety legislation.
Of the 156 with a smoking policy, 26% indicated having experienced problems with the policy. The major problem identified was the loss of productivity experienced while smokers took cigarette breaks, which was perceived to be unfair by non-smokers (n = 17). This was especially the case when smokers could take unlimited breaks during the day. Concern was expressed at the adverse public image created by smokers congregating at the entrance to the building when a smoke free building policy was in operation (n = 4), fly smoking in toilets (n = 6), and senior staV ignoring bans (n = 3).
Forty nine (29%) of the 167 firms surveyed oVered cessation help to employees wishing to stop smoking. Help was oVered by 14 manufacturing employers (34%), eight nonoYce based services (16%), and 27 oYce and public sector based employers (27%). Cessation help had been oVered by 21 employers temporarily while a no smoking policy was introduced, but they indicated that there had been a very disappointing uptake and the decision was taken not to provide help as an ongoing policy.
Health benefits were the most commonly cited benefit perceived from a restrictive smoking policy (n = 130). Other benefits were safety (n = 40), hygiene benefits (n = 30), wider cost savings (n = 19), legal benefits (n = 9), benefits to staV morale (n = 9), and reduced absenteeism (n = 2).
Seventeen employers cited reduced productivity as a major cost of imposing worksite smoking restrictions as smokers leave their tasks to smoke in permitted areas. Nine employers believed there was a cost involved when introducing a restrictive smoking policy, because of the costs such as releasing work space to provide a smoke room, or providing equipment such as extractor fans required for such a facility.
The majority of employers were aware of the health benefits of introducing a restrictive smoking policy. However, there appears to be a lack of awareness surrounding wider cost saving benefits of policies aimed to help employees stop smoking. Cost savings to the firm were not thought important, or had not been considered, despite evidence in the literature pointing to the potential savings to businesses. Reducing absence from work was only identified as a benefit by two of the 167 employers interviewed. The survey also showed that employees no longer expect to be able to smoke freely at work.
Cost of employee smoking in Scotland
Evidence shows that workers who smoke are absent from work more often than their non-smoking colleagues which results in a loss of output. Time is also lost as workers take "smoke breaks" or, if permitted, smoke "on the job". Insurance premiums may be higher as a result of claims for fire damage caused by smokers' materials, and tobacco smoke may also result in damage to plant and machinery.
The following sections present the estimates of these costs based on the survey results and specific literature searches to provide estimates of the eVects of smoking.
ABSENCE CAUSED BY SMOKING RELATED DISEASE
In order to estimate the cost of absenteeism as a result of smoking in Scotland it is necessary to calculate: + the prevalence of smoking among employees in Scotland; + the productivity of labour; + excess absence from work among smokers.
The prevalence of smoking among the employed population of Scotland is estimated at 33.2% for males and 36.2% for females. 15 This prevalence is applied to the employed population to provide an estimate the total number of Scottish employees who smoke.
The following estimates use the human capital approach to calculating lost productivity by assuming that the value of productivity lost is equal to the wage rate. Average wage rates are used to approximate the productivity of labour. In the UK in 1998 the gross average hourly wage rates (including employee National Insurance contributions) for all industries were £10.20 (£11.22 including employers' National Insurance contributions), and £8.23 (£9.05) for men and women, respectively. 16 These wage rates are used as it was inappropriate to disaggregate the employment data into individual categories because the sample size was small for some of the industrial groups. In addition, the industrial groupings were constructed from smaller groups where average earnings were not available in a disaggregated form.
Estimates of the cost of excess absence from work among smokers were taken from large surveys of workplace absenteeism identified in the literature. Van Tuinen and Land 3 examined the Missouri Department of Health and found an excess absence among smokers of one hour a month-an average of 5.3 hours a month sick leave among 97 smokers, compared to 4.3 hours among 309 non-smokers. The study therefore estimates absence to be 23.2% higher among smokers. This result is lower than the estimates for male civil servants in the Whitehall study (46% higher for short absences and 81% higher for long absences), although it is similar to the estimates for female workers (9% and 37%, respectively).
Tsai and colleagues examined a population of petrochemical workers using the Shell Oil Company's health surveillance system between 1986 and 1994. The study estimated an excess sickness absence of 3.2 days for women smokers and 2.6 days for male smokers. 17 The estimates presented below are based on the results of the DuPont study. 4 The results should be treated with caution, because of differences in institutional structure between the US and the UK, and the diVerent penalties faced between countries as a consequence of absenteeism. However, the study was selected because of the large population (n = 45 976) and diversified workforce. The results were presented as excess days absence per employee, which provides the information required to transform the estimates to other scenarios. The DuPont study estimates an excess absence from work among smokers of 0.90 days per year (7.2 hours per year), a result which is significant at a 99% confidence level. The estimated excess absence (which translates to 32.2% among smokers) is of a similar magnitude to the Missouri 3 and the DuPont 4 studies. Using the estimates of the Dupont study 4 the total cost of employee smoking in terms of excess absenteeism is therefore estimated to be almost £40 million per annum (table 3) . This may be interpreted as a lower estimate of the cost. However, the cost of absenteeism will depend upon a number of factors. Firstly, the estimated excess absence among smokers, which will in turn depend upon the study population, and factors such as the level of sickness benefits. If the estimates are drawn from other studies the estimated cost will be diVerent. For example, if the excess absence estimates from Van Tuinen and Land 3 are used, the cost to Scottish employers of absenteeism as a result of employee smoking would be £67 million, while using Tsai's estimate, the cost increases to almost £130 million per annum. This may be interpreted as a higher estimate. These estimates, however, should not be treated as upper or lower bounds, but instead as indicators of the sensitivity of cost to changing key parameters.
These estimates appear very conservative when compared to the estimates of Nelson 5 who estimated the excess sickness absence to be 7.3 days per annum among smokers in Northern Ireland using social security statistics. Nelson's estimates were derived by applying smoking attributable proportions to the total days absent from work as a result of ischaemic heart disease, bronchitis, emphysema, and other respiratory diseases.
There are several key variables which will aVect the magnitude of absenteeism cost estimates. The wage rate will be an important factor determining the cost of absenteeism. Estimated costs as a result of smoking by male employees exceed the costs of female employees partly as a result of the higher wages earned by men. The accuracy of this estimate rests upon the assumption that wages reflect the productivity of labour. This assumption is frequently made in economics, but is often violated-for example, in cases where labour is supplied by a monopoly supplier (trade union). In these cases wages can be maintained artificially above or below the wage rate which would prevail in a free market.
It should be noted that alternative methods exist by which lost productivity can be estimated. Actual resource costs will depend upon the ability of the employer to cover the productivity loss by the absent worker.
The costs of employee absenteeism will also depend upon other variables. Firstly, costs may exceed the estimates made by the human capital approach. Bensinger 18 outlined problems such as the interruption of production schedules, requirement for overtime, the imposition of production quotas on fewer workers, and the impaired safety and questionable quality which result when employees are absent from work.
On the other hand, costs may be lower than the above estimates if employers can hire replacement labour or current employees can make up for the absence by working harder. Koopmanschap and colleagues 19 presented the friction cost method which argued that the production loss should be confined to the period required for the employer to find replacement labour. This will in turn depend upon the rate of unemployment, the levels of state benefits, and the time required to train new employees. The human capital approach used above is therefore likely to fall between diVerent theories outlined by Bensinger 18 and Koopmanschap.
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A shortcoming of the results is that smoking related absence from work is likely to increase with age. Furthermore, since earnings profiles also tend to increase with age, the human capital approach may underestimate the true productivity cost. In addition, this analysis was unable to account for confounding eVects as there are no data on individual smokers' characteristics such as social class.
PRODUCTIVITY LOSSES CAUSED BY EMPLOYEE SMOKING
Productivity losses are highly dependent upon the type of smoking policy which is operated by an employer. A policy permitting smokers to smoke in a designated area at any time is likely to result in the largest productivity losses, as smoke breaks can be taken in addition to the breaks allowed to other workers. Productivity losses can be reduced by either requiring that workers "clock out" when they take smoke breaks, or restricting the times at which smoking is allowed to the breaks allowed to all workers. However, restrictions on times when smokers can smoke has been found to result in workers smoking in secret in certain areas of the premises, creating a fire risk as proper disposal facilities for matches and cigarette butts are not provided, and also leaving tobacco smoke in the air in toilets and other communal facilities.
The estimates of cigarette consumption are taken from Nelson's 5 cost and benefit study of cigarette smoking in Northern Ireland, an area with a similar population and industrial structure to Scotland. Following Nelson, a moderate estimate of 5 cigarettes per day at an average of 6 minutes per cigarette represents a time loss of 30 minutes per day because of smoking. The author found these to be consistent with estimates from the USA. 20 These times would appear to be relevant to worksites with a "smoke room" where employees are allowed to smoke at any time of the day, and smoking breaks are taken in addition to breaks taken by other workers. For worksites with no restrictions the time wasted uses an estimate of 5 minutes per day representing time spent lighting cigarettes, drawing on the cigarette, flicking the ash, and extinguishing the butt.
In order to calculate the productivity loss caused by smoking, the time spent on smoking is valued at the average wage rate. The estimated cost of the productivity loss to Scottish employers is shown in table 4. Part time workers are assumed to work for 15.2 hours per week. 16 By summing the totals in table 4, the total productivity loss is therefore estimated at £1 955 706 per day, which is approximately £450 million per annum based on a 46 week year and 5 day week.
It is possible that productivity losses are also evident at smoke free worksites if employees are permitted to take smoke breaks in excess of usually permitted breaks, but have to leave the building.
A plausible assumption, given the absence of accurate data, may be that smokers can take unrestricted smoke breaks in 50% of smoke free buildings and 50% of buildings with smoke rooms, and that smoke breaks in these workplaces last for 30 minutes per day. The cost of productivity loss with this assumption is an annual £288 667 871.
By varying the time spent taking smoke breaks, the total cost varies from an annual £372 million using zero productivity loss for smoke free buildings to £605 million where smokers spend 30 minutes taking smoke breaks under such restrictions.
However, it should be acknowledged that there may be positive eVects on workplace performance associated with cigarette smoking. These could include improvements in worker concentration and reductions in stress levels. In addition, there may be negative morale eVects of a smoking policy on smoking employees. 21 Studies to date have omitted these potential benefits from their analysis.
FIRE DAMAGE TO BUSINESS PREMISES
Fire damage to business premises as a result of employee smoking is another cost to consider. Although firms are often insured against fire damage, ultimately businesses will share the cost through higher insurance premiums. The individual firm making the claim will bear a proportion of the cost if insurance premiums are experience rated (based on previous claims). Alternatively, the cost of covering the insurance claims may be spread across all employers, whether or not the employer a restrictive policy, through inflated premiums.
However, discounts for firms with no smoking policies were not available at five randomly sampled insurance companies, indicating that employee smoking is not considered to be a significant risk factor. This refuted the higher premiums that economic theory would predict. However, we include the cost of fire damage in these estimates as there is a resource cost if plant and equipment are destroyed.
The total insurance claims for fire damage to commercial premises in the UK for 1993 was £425 million. 21 Allocated in proportion to the number of non-residential premises in Scotland this gives £46 854 870. Using the estimates of Nelson, 5 the proportions attributable to smokers materials (cigarettes and ash) for the UK is 9.5%, matches 8.7%, and unknowns 4.6%. These proportions may also be used to estimate the proportions of unknowns attributable to smokers' materials and matches. The estimated cost of fire damage attributable to smoking is shown in table 5. The cost of fire damage to business premises in Scotland would therefore be £4 451 213 (inflated to 1998 prices). These costs of fire damage may be a conservative estimate. Costs will exceed the basic replacement cost for premises and equipment as the time lag between fire damage and the continuation of production will have associated disruption costs and a loss of output.
OTHER COSTS
Employee deaths and retirements caused by smoking related diseases also impose costs on employers. The cost will depend upon several factors such as how easily the labour can be replaced and the prevailing level of unemployment. In an economy with a high level of unemployment, costs will tend to be lower since there is a pool of replacement labour available. However, for specialist labour in short supply the costs to an employer may be significant. This would be the case, for example, if an employer employed labour which needed a lengthy training period. Hence the costs are very specific to each particular scenario.
In addition there are numerous other costs which must be taken into account such as clean up costs, redecoration costs, and potential damage to equipment such as computers and buildings, walls and floor coverings. In addition, research has pointed to a negative image presented by employees congregating outside a workplace to smoke, and the adverse eVects on non-regular smokers in terms of perceived unfairness at extra breaks and take up of cigarette smoking by non-smokers. 22 23 These costs are specific to each particular employment situation and are extremely diYcult to generalise.
Conclusions
The costs imposed on employers by employees who smoke are significant. The above estimates show that the annual cost of employee smoking in Scotland may be in the region of £450 million as a result of lost productivity, £40 million from higher rates of absenteeism among smokers, and £4 million as a result of fire damage. However, this estimate of the productivity loss is highly dependent on the assumptions made. Using a diVerent set of assumptions, namely that 50% are smoke free buildings and 50% of premises with a smoke room allow unlimited smoke breaks, the estimated productivity loss is an annual £288 million. It should also be noted that the cost of absenteeism is highly dependent upon the estimate of excess absence from work by smokers. These cost estimates also exclude other possible costs such as cleaning, redecoration, and repairs to machinery. Furthermore, employers may face legal costs if they are found guilty of failing to protect non-smokers at work.
Estimating the costs which smokers impose on their employers is dependent upon many specific details of the actual employment scenario. The actual costs will depend upon many variables such as the type of labour employed and how easily labour is replaced, whether smoke breaks are permitted or not, how many cigarettes employees smoke (heavy versus light smokers), and the physical characteristics of the working environment. It is clear from this study that there is a limited research base from which to make precise estimates. It may also be more powerful in changing employers' attitudes if specific estimates could be modelled for individual companies. The figures presented here could be adapted to provide some estimates, but more accurate estimates would require a much larger body of country specific research.
However, from the estimates presented it is clear that employees who smoke do impose considerable costs on their employers. Cessation programmes to assist smokers to stop smoking do oVer a significant potential for cost savings in the workplace, as well as health benefits for smokers.
